Phosphorylation of p53 modifies sensitivity to ionizing radiation.
Phosphorylation is an important modification involved in the control of p53 activity. We examined the relationship between p53 phosphorylation and cell radiosensitivity. We prepared H1299 cells (p53-null) with various mutations of p53 at three sites (serine 15, 20 and 46) and examined the radiosensitivity of the cells. In three mutant forms of p53--S15A, S20A and S46A--serine was converted to alanine at these sites to prevent phosphorylation, and in two other mutant forms, S15D and S20D, serine was converted to aspartic acid to mimic phosphorylation. H1299 cells were more radioresistant than cells with wild-type p53. Cells with the S15A and S46A mutant forms of p53 were radiosensitive, whereas those with the S15D, S20A and S20D forms showed medium radiosensitivity. Thus the sensitivity of cells to ionizing radiation varies according to the site of phosphorylation of p53.